We studied the implementation and associated factors of strategies (e.g. sports after school and during lunch break, active schoolyards, active school commuting) and organizational principles (e.g. safe bike racks, pupil involvement) that facilitate the physical activity (PA)-promoting role of schools. Key representatives of 111 elementary and 125 secondary schools filled out an online survey. Less than half of the elementary schools organized sports during lunch-break or after school. In secondary schools the least implemented strategies were the promotion of active school commuting and after-school sports. In general pupil, parental and community involvement scored low. Better knowledge of community schools and having attended in-service training were associated with higher implementation scores in elementary and secondary schools. Better implementation of the strategies was found in larger schools. Participation in activities from the School Sports Association and more perceived interest from parents and the school board were also associated with higher implementation scores. In conclusion, knowledge of community schools and in-service training next to sufficient human resources are potential key factors to promote PA. Efforts are needed to convince and help schools to increase parental and pupil involvement and to build a policy on school-community partnerships.
Introduction
While physical activity (PA) and sports participation during childhood and adolescence links to better physical and mental health [1, 2] international studies show that youth PA has decreased over time [3, 4] . Furthermore, the 'Health Behavior in School-Aged Children' study, conducted in 40 Western countries, revealed that only 16-26% of 11-to 15-year-old children report PA levels that meet the recommendation of daily engagement in 60 min or more of moderate to vigorous PA [5] .
Schools are considered to be one of the preferred intervention environments for increasing daily PA in youth [6, 7] . Consequently, helping schools to fulfill their PA promoting role should be a public health priority. A 'whole-school' approach has been recommended [6, 8, 9] . The Toronto Charter for Physical Activity [10] outlines a whole-school approach as one of the seven 'best investments' for PA, which are supported by good evidence of effectiveness and that will have worldwide applicability. A whole-school approach to PA involves prioritizing regular, highly active physical education (PE) classes; providing suitable physical environments and resources to support structured and unstructured PA throughout the day; supporting walk/cycle-to school programs and enabling all of these actions through supportive school policy and engaging staff, students, parents and the wider community 'Community schools' and their key feature of school-community partnerships have also been recommended for PA promotion [11] . Other key features of community schools include maximizing pupils' participation and learning opportunities and a child-centered approach with an integrated view on academics, services and opportunities [12, 13] .
Recently and in line with the whole-school approach, a socioecologically founded framework for PA programs within school-community partnerships was developed [14] . This framework elaborates on key implementation strategies to increase PA opportunities for secondary and elementary school-aged youth and allows local tailoring. The development of the framework was commissioned by the Flemish Government (Belgium) and is part of an action plan that aims at providing practical guidelines for schools and community partners to develop extra-curricular PA promotion programs. The framework also recognizes the PA promoting role of PE classes. However, as primary objectives for PE relate not only to PA promotion and since the available PE time is limited, even the best school PE programs do not provide enough PA to meet health-related recommendations [15] . Consequently, the framework recommends five additional extra-curricular (outside PE) strategies to promote PA, complementary to PE: (i) providing sports and PA during lunch break, (ii) developing active schoolyards or playgrounds, (iii) promoting active commuting to school, (iv) developing a health education policy and (v) organizing after-school sports and PA. Additionally, the framework defines organizational principles that facilitate the PA-promoting role of schools (e.g. cooperation with community partner, parental and pupil involvement, safe and covered bike racks). The selection of some specific strategies and principles for PA promotion over others was based on a synthesis of prior evidence in research on health promotion. For example, the synthesis included recommendations by several reviews on school-based PA interventions and partnerships for health promotion, process and effectiveness evaluations of PA promotion in youth, and conceptual models of health promotion. Details on the development of the framework are reported elsewhere [14] .
Since the school year 2007-2008, a school policy that promotes PA and healthy foods has become mandatory in all Flemish schools as a means to prevent obesity. As a result, several health services and the Flemish School Sports Association organized project-specific workshops and seminars on this topic for school boards and teachers (e.g. 'Fit school' project, a Flemish PA and healthy nutrition promotion project [16] ). However, the Flemish Government applies a bottom-up strategy, so schools are free to choose which promotion program they implement. Consequently, some schools may organize a limited variety of PA programs (e.g. an active commuting program but no other extra-curricular programs) or solely educational interventions, which are shown to have none or limited effects in children and adolescents [17] . As a whole-school approach holds the best promise [10] , it is necessary to facilitate the implementation of such an approach by identifying and anticipating its contextual barriers and facilitators. The consideration of contextual barriers and facilitators within potential intervention settings is supported by socioecological models on health promotion, which recognize multiple influences on health behavior at personal and different environmental levels [18] .
Several studies have reported policies and opportunities for school-based PA but few studies applied a socioecological basis for analyzing potentially associated factors [19] [20] [21] [22] . In the latter studies, PA opportunities were significantly associated with socioecological factors, including social (family support, interest and role modeling by school principals), physical (facilities availability, school location) and policy factors (financial and human resources). Given the limited number of studies, it is not clear if these contextual associations are generalizable and therefore, more research would advance our knowledge on this Physical activity promotion in schools There is a lack of integrated youth policy in the municipality
issue. Moreover, no study could be located exploring potential factors associated with the different strategies and organizational principles as outlined in the PA-promoting framework of Van Acker et al. [14] and the whole-school approach [10] . Consequently, the present paper aimed at evaluating which strategies of the PA promotion framework were (not) implemented by Flemish elementary and secondary schools and which socioecological factors were associated with implementation. As organizational principles of the framework reflect the quality of implementation, we also aimed to investigate which organizational principles were (not) implemented and which factors were associated with implementation.
Materials and Methods

Population
From all 3438 schools in Flanders, the Dutch speaking part of Belgium, a randomly selected sample of 758 schools (50% elementary, 50% secondary) was invited to participate in the present study, based on statistical power analyses and a response rate of 32% in a recent school survey by the Flemish Never/rarely/sometimes/often/always. f Urban/rural. g The Flemish School Sports Association is a government-funded organization with the mission of promoting PA in all its contexts using evidence-based strategies. h Less than four activities/more than activities per year. i Sports and PA leaders represent a pilot project funded by the Flemish government in which PE teachers' teaching hours are reduced by half and are replaced by other qualified PE teachers, creating more time to facilitate extracurricular PA opportunities for pupils in an entire region [14] .
Physical activity promotion in schools government. The invitation was e-mailed to the school board in May 2009 and included a link to an online questionnaire. Within a 4-week period, three reminder mails were sent and the survey was closed in the month of June. By then, the online survey was completed by members of the school staff, knowledgeable about its school's PA policy (59% PE teachers, 39% principals, and 4% other school administrators) and represented 243 schools (response rate 33%). The final sample with complete data consisted of 236 schools (111 elementary, 125 secondary) from 121 different municipalities. For elementary and secondary schools, the average cluster sizes were 1.5 schools (range 1-8) and 1.7 schools (range 1-13), respectively. The study protocols were approved by the Ethical Committee of the Ghent University.
Procedure and instruments
The online questionnaire was pretested for item comprehension and completeness with three principals and two teachers closely involved in their school PA policy. The finalized version of the questionnaire took 25-40 min to complete. Additionally, a similar convenience sample of 21 school representatives served to verify the reliability of the questionnaire, by filling out the online questionnaire twice with a 1-week interval.
In the e-mail inviting to participate in the present study, the school board was asked to have the online questionnaire filled out by a school team member, with good awareness of the PA promotion strategies at school. Questions addressed three main themes: (i) the implementation of the strategies of the PA-promoting framework (6 questions) [14] , (ii) the implementation of general and specific organizational principles of the PA-promoting framework (17 questions) [14] (e.g. cooperation with community partners, pupils involvement) and (iii) socioecological factors (18 questions) (e.g. knowledge about community schools, number of pupils) that may be associated with the implementation of the strategies and organizational principles of the PA-promoting framework.
The questions about the strategies of the PA promotion framework are outlined in Table I .
Schools were asked if they implemented the different strategies during the ongoing school year. To obtain a better insight into the quality of strategy implementation, schools were also asked if they implemented the organizational principles of the framework. A distinction was made between general (i.e. governance and stakeholder related) principles of the PA promotion framework and specific principles linked to the different strategies ( Table I) .
The socioecological factors can be found in Table I . Each single question or item represented one socioecological factor. Selected factors included relevant significant barriers and facilitators of school-based PA opportunities in other studies [19, [22] [23] [24] [25] and additional potentially influencing factors (e.g. partnership with sport and PA leaders) agreed on by a panel of four experts. In total, the survey included 18 items representing factors potentially associated with the implementation of strategies and organizational principles of the PA promotion framework. Consistent with socioecological models of health promotion [18] factors covered the socioecological levels and categorized accordingly into four physical environmental, six policy related, five sociocultural and three personal factors.
Data analysis
Test-retest reliability of the questionnaire was established by calculating intraclass correlation coefficients and values of Kappa and following Landis and Koch's benchmarks of 0-0.20 poor, 0.21-0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substantial, and 0.81-1.0 almost perfect [26] .
Descriptive statistics were analyzed using SPSS 16.0. Independent samples t-tests and chi-square tests were performed to explore representativeness of responding schools for school size, location and educational type.
Each strategy of the PA promotion framework was represented by one questionnaire item and awarded one point if implemented. Consequently, all six strategies reflected their composite implementation score on 6 (sum score). Similarly, each organizational principle of the PA promotion G. M. Cardon et al.
framework was represented by one item and awarded one point if implemented. The 6 general and 11 specific organizational principles therefore reflected their composite implementation score on 17 (sum score). Binary measures were awarded a score of 0 (no) or 1 (yes) and each item with threeand five-point measures was recoded to a 0/1 score (Tables II and III) .
Differences in composite implementation scores between elementary and secondary schools were analyzed with independent samples t-tests. In addition, multivariate regression analyses were conducted for elementary and secondary schools separately using MLwiN version 2.20. Multilevel modeling (two-level: school-municipality) was applied to take into account clustering of schools within municipalities.
Four models, one for each socioecological level, were constructed to examine associations between the independent variables (personal, physical, policy and sociocultural factors) and the implementation of strategies and principles of the PA promotion framework. Non-significant factors were excluded from the models one at a time. For all analyses, significance was set at P < 0.05.
Results
Reliability of questionnaire items
Results of the reliability analyses are shown in Table I . All items representing the different strategies and general principles of the PA promotion framework had moderate to perfect reliability.
For the specific principles linked to the framework's strategies and the socioecological factors, all items had moderate to almost perfect reliability, except for three items: (i) pupil involvement, (ii) traffic safety of the school environment and (iii) awareness of an ongoing national PA project that promotes a whole-school approach. However, based on Landis and Koch [26] , the reliability of these items was fair and as these items deemed of interest and were not overlapping with other items it was decided to keep them in the analyses.
Representativeness
Participating elementary schools had a similar proportion of schools in rural areas, compared with all elementary school in Flanders (35.1% versus 40.5%, respectively; P = 0.26), but a higher mean number of pupils (218 versus 133 pupils, respec- Scoring for the composite implementation score: a 0 = no; 1 = yes. b 0 = Strongly disagree/disagree/neither agree nor disagree; 1 = agree/strongly agree.
Physical activity promotion in schools 
Implementation of the PA promotion framework
Descriptives on implementation are shown in Tables II and III. All schools had PE lessons at least twice a week and almost all schools approached PA also in other subjects than PE. Sports fields and equipment for sports and play were provided in 81% of the elementary schools and 64% of the secondary schools. Less than half of the elementary schools organized sports and PA during lunch breaks and only 26% organized after-school sports. For secondary schools, the least implemented strategies were the promotion of active school commuting (43%) and the organization of after-school sports and PA (35%). As for the strategies, the composite or total implementation score (on 6) did not differ between elementary (4.11 6 1.18) and secondary schools (3.99 6 1.20) (t(234) = 0.75, P = 0.46). The large majority of elementary (78%) and secondary (68%) schools had a coordinator for health and PA. In 60% of the elementary schools, there was cooperation with partners in the community, while this cooperation was only reported in 38% of the secondary schools. Having a policy on school-community partnerships and involving the parents were the least implemented general principles in both elementary and secondary schools.
In almost all schools, PE was taught by a specialized PE teacher. The least implemented specific organizational principles (less than 50%) in elementary school were: the promotion of transfer to a sports club (during after-school PA: 35%; during lunch break: 20%), integration of PA as a health policy in all grades (27%) and opening after-school sports for pupils from other schools (21%). In secondary schools, the least implemented organizational principles were supervisors prompting during recess (39%), the promotion of transfer to a sports club (during after-school PA: 34%; during lunch break: 20%), opening after-school sports for pupils from other schools (16%) and integration of PA as a health policy in all grades (15%).
Also for the organizational principles, the total implementation score (on 17) did not differ between elementary (8.79 6 2.92) and secondary schools (8.23 6 2.75) (t(234) = 1.53, P = 0.13).
Multi-level analyses showed that there was no significant between-municipality variation for the composite implementation scores for the strategies and the organizational principles.
As shown in Tables IV and V, significant associations with the composite implementation scores for the strategies and the organizational principles were found at all socioecological levels. Having better knowledge of community schools and having Physical activity promotion in schools attended in-service training on building schoolcommunity partnerships were the only factors that were positively associated with implementation scores for the strategies and organizational principles in both elementary and secondary schools. Having attended in-service training on whole-school PA promotion also was positively associated with implementation scores in elementary and secondary schools except for the implementation of organizational principles in secondary schools. In elementary schools, awareness of a national PA project with a whole-school strategy (Fit school) was positively related to the implementation score for the strategies. A rural location was positively associated with the implementation scores for strategies and organizational principles in secondary schools only. Safer traffic in the neighborhood was positively associated with the implementation scores for the strategies in elementary school and of the organizational principles in secondary schools. Higher numbers of pupils were related to a higher implementation score for the strategies in both elementary and secondary schools.
In elementary schools, a higher perceived need for a municipal coordinator for school-community partnerships to promote PA was associated with a lower implementation score for the strategies, while in secondary schools, support for the PApromoting framework was positively associated with a higher implementation score.
Participation in after-school activities from the School Sports Association was positively associated with implementation of the organizational principles in elementary and secondary schools and with implementation of the strategies in secondary schools.
In secondary schools, support for the PA promotion framework was positively associated with Table IV . Multivariate regression analyses on the contribution of socioecological factors to the implementation score of the strategies of the PA promotion framework Partnership with a sport and PA leader 0.608 (0.339)** *P < 0.1 (trend), ** P < 0.05, *** P < 0.01, and **** P < 0.001.
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implementation of the organizational principles. More perceived interest from parents in PA at school was associated with higher implementation scores for the strategies in elementary and secondary schools and for the organizational principles in elementary schools. A partnership with a 'sport and PA leader' was positively associated with implementation of the strategies in elementary schools. More interest from the school board in school-community partnerships associated with higher implementation scores for the strategies in secondary schools and for the organizational principles in both elementary and secondary schools. In secondary schools, a higher priority of other themes than PA was negatively associated with implementation of the strategies.
Discussion
This study provides more insights in the implementation of evidence-based strategies and principles set out by a PA promotion framework. Several evidence-based strategies defined in the PA promotion framework were implemented in most Flemish elementary and secondary schools. PE was delivered in all grades of all schools, which was expected because PE delivery of 2 hours week -1 is mandatory in Flemish schools. However, there was substantial room for improvement on several other PA promotion strategies.
School-based PA and sports during lunch break and after school were organized in less than half of the Flemish elementary schools, which is similar to findings in the United States [21] . As these extracurricular strategies can contribute to reaching adequate levels of PA [27, 28] , efforts are needed to further increase implementation of these strategies. PA programs during lunch break can be coordinated and organized by the teacher team or by older peers under teacher supervision. The organization of after-school PA programs may be more difficult due to human resource problems and the challenge of finding professional sport and PA teachers willing to guide the after-school activities [29] . Therefore, partnerships with PA and sport providers in the community [14, 27] and modest registration fees for participating pupils may be required [29] . Interest from parents in PA at school 0.282 (0.184)* *P < 0.1 (trend), **P < 0.05, ***P < 0.01, and ****P < 0.001
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It was promising to find that the large majority of Flemish elementary and secondary schools approached PA also in other school subjects (outside PE) and provided sports fields and materials during breaks. Apparently the schools foster PA promotion, however, the organization of afterschool programs seems more difficult.
In secondary schools, active commuting to school was promoted in only 43% of schools. The lower percentage compared with elementary schools (76%) could be explained by the fact that active school commuting is more common in secondary school children, compared with elementary school children [30] . However, as it is such an important source of PA [31] and taking into account that still half of the teenagers does not actively commute to school [30] despite Flanders' walker and cyclist friendly environment, there is still ample room for improvement.
Focusing on the implementation of general organizational principles of the PA promotion framework, we can define some areas of concern. A first concern relates to the strategies for involvement of pupils and parents in the school's PA policy that were implemented by only a minority of Flemish elementary and secondary schools, while such strategies have been increasingly recommended [17, 32, 33] . The finding that 38% of secondary schools cooperated with community partners is a second concern as local partners in the community have the potential to improve the effectiveness of health promotion at school [34] . In the present study, only about 30% of schools had a policy on school-community partnerships for PA promotion. To improve the success of potential partnerships such a policy is needed, including an action plan with clearly defined goals and organizational inputs of the partners [35] [36] [37] . Furthermore, a working group was established in only four of 10 elementary schools. A working group, with the participation of the school principal, teachers, parents and pupils, and community partners needs to be further promoted as an essential instrument for the development of a health and PA policy at school [14, 24] .
The scores for the implementation of the specific organizational principles were relatively low.
Nonetheless, it was promising that most Flemish schools involved qualified teachers in the PA programs organized during lunch break and after school. This involvement may contribute to the quality of the extra-curricular programs and to the objective of leading pupils to more leisure time opportunities for PA in the community. In the same line, after-school opportunities for PA could be increased by partnerships with other schools in the neighborhood, which have shown to facilitate the provision of more extensive programs and a more efficient use of resources [29] . It is promising that 21% of the elementary schools and 16% of the secondary schools already implemented this progressive principle of cooperation by opening up their after-school program for pupils from other schools. However, it still leaves lots of room for improvement. The findings also show that further efforts are needed to convince secondary schools to offer non-competitive activities during after-school hours. Other studies also reported that after-school PA programs with an emphasis on competition are more commonly available [21, 38] , which is less beneficial for groups at risk for PA deprivation [38] . Furthermore, only a minority of elementary and secondary schools integrated PA as a health policy theme in all grades. Consequently, schools ought to develop their PA promotion plan within a working group that exceeds the PE teachers and that includes a whole curriculum approach.
The present study found that the two most important socioecological factors associated with implementation scores were knowledge of community schools and in-service training. In-service training on school-community partnerships and whole-school PA promotion were broadly associated with more and better implementation. Logically, knowledge of community schools, of which school-community partnerships are a key feature [39] and awareness of the 'Fit school' project, which offers multiple PA promotion components were also associated with higher implementation scores. Based on these findings, in-service training on school-community partnerships and wholeschool PA promotion, combined with the dissemination of ready-to-use PA projects, may encourage G. M. Cardon et al.
the implementation of school-based PA promotion. However, the cross-sectional study design does not exclude the possibility that participation in inservice training may have resulted from schools encountering implementation issues. Nonetheless, results of this study support reviews reporting that in-service training is a core component of successful implementation of evidence-based health promotion programs [40] . Another policy factor, which related to higher implementation scores in both school groups, was participation in afterschool activities from the Flemish School Sports Association. As this association strongly promotes the whole-school PA promotion concept, this finding was expected. Furthermore, reports of a higher need for a municipal coordinator for schoolcommunity partnerships were related to lower strategy implementation scores in elementary schools. Possibly, these schools lack the capacity to establish community links as they express the need for an external coordinator. In the same line, larger schools showed higher implementation scores. A larger (PE) teacher team may explain this finding. Based on the above findings, it can be concluded that sufficient human resources is a key factor to promote PA. This may be countered by higher parent involvement and school-community partnerships.
Other significant factors included rural location and safer traffic. A rural school location was associated with higher implementation scores in secondary schools, which is consistent with a study on PA opportunities in middle schools [22] . It is argued that in urban secondary schools limited space and overcrowding may impede the organization of PA during recess/lunch break [22] . In future efforts, specific attention may be needed to support inner-city secondary schools and to maximize use of space within and around the school area. As safer traffic around elementary and secondary schools was also associated with higher implementation scores, environmental changes to enhance traffic safety are recommendable, including speed restrictions, sidewalk and bicycle lane improvements and walking school buses or bike pooling [40] .
Finally, interest from the school board in schoolcommunity partnerships and perceived parental interest in PA related to higher implementation scores in elementary and secondary schools. International studies support this finding and underpin the importance of participation of the school board and parents for a more effective school policy on PA and health [19, 32, 41] . Consequently, regular communication and initiatives tuned to school boards and parents (e.g. participation in working group on school health policies, family-centered PA events) are of interest.
Limitations of the present study include the limited response rate, which makes it difficult to generalize findings and urges cautious interpretation. However, the response rate was comparable with the average of 37% among other online surveys [42] . Moreover, social desirability of the respondents could not be excluded and the cross-sectional design did not allow drawing conclusions on causality. Although the school sample was representative on several variables, schools with less interest in PA promotion may have declined to participate Consequently, it is unknown if some factors are the result or the predictor of higher implementation scores. Future research could further develop socioecological measures of the school environment and study the longitudinal relationship with school-based PA promotion by using a combination of self-report and more objective observations.
Strengths of the present study are the inclusion of a relatively large sample of schools. Moreover, in our opinion, the present study advances previous research on PA promotion through the school by focusing on implementation issues. The findings contribute to schools' and community's common objective of providing youth with more PA opportunities.
To conclude, in Flanders elementary schools should increase efforts to organize sports and PA during lunch break and afterschool, while in secondary schools, active school commuting and afterschool sports need more promotion. Knowledge on community schools and in-service training next to sufficient human resources are potential key factors to promote PA. Furthermore, efforts are needed to convince and help schools to increase parental and Physical activity promotion in schools pupil involvement and to build a policy on schoolcommunity partnerships.
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